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repression of cad6B by Snail2, thereby defining a molecular
mechanism by which cad6B expression is decreased during
this process. However, the role of cad6B during neural crest
EMT has yet to be fully clarified. To this end, we have
investigated the consequences of overexpressing and inhibit-
ing cad6B in the chick premigratory neural crest and have
examined effects on neural crest EMT and subsequent
migration. While overexpression of cad6B delays neural crest
cell migration, knock-down of cad6B leads to premature
migration. Our data reveal a previously unappreciated role for
cad6B in controlling the proper timing of neural crest EMT in
the avian embryo.
doi:10.1016/j.ydbio.2007.03.084
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Recent studies in the teleost zebrafish (Danio rerio) provide
a first conceptual framework for understanding of the
developmental control of brain asymmetry in vertebrates. In
this species, development of neuroanatomical asymmetries is
initiated by the migration of a midline diencephalic nucleus,
the parapineal organ, towards the left side. We have performed
quantitative 4D confocal imaging in living GFP-transgenic
zebrafish to study asymmetric parapineal morphogenesis at
supra-cellular, cellular and sub-cellular levels. Parapineal
precursors have an initial bilateral position at the dorsal
midline. Early asymmetric morphogenesis of the parapineal
organ involves a phase of apico-basal polarised cell compac-
tion (i.e. increased compaction along the apical edge of
parapineal cells, to form a rosette-like structure) followed by
polarised cell motility along the left-right axis (i.e. appearance
of blebs and filopodia concentrated at the left-sided leading
edge of parapineal migration). Interestingly, motility becomes
non-polarised and the parapineal organ remains stationary at
the dorsal midline when fibroblast growth factor-8 is
genetically abrogated (ace(fgf8)−/−). These results suggest
that fgf8 plays a role in directing motility and migration of
parapineal cells. Consistently, fgf8 is expressed bilaterally in
close proximity to parapineal and habenular precursors at the
time of asymmetric migration, and the implantation of FGF8-
soaked beads leads to rescue of parapineal migration in ace
(fgf8)−/− embryos.
doi:10.1016/j.ydbio.2007.03.085
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The forebrain is the largest portion of the human brain and
is responsible for many higher order cognitive functions. We
have begun an ENU mutagenesis screen in the mouse to
identify more of the genes required for forebrain development.
We use a traditional breeding strategy to obtain autosomal
recessive mutations and observe for phenotypes at E18.5. This
stage of development, just before birth, allows the embryo to
survive with relatively severe defects in organogenesis which
would be lethal in a newborn animal. The screen presented
here has three components: a traditional phenotypic screen
complemented by histological analysis, use of a reporter allele
to highlight distinct brain structures, and use of a sensitizing
allele to increase the incidence of defects in neural develop-
mental (Pafah1b1). To date, we have identified sixteen mu-
tations of interest, twelve of which affect CNS development.
Several of these are mapping as monogenic, recessive traits and
we have cloned two. The most remarkable phenotype un-
covered to date shows severe cortical agenesis as well as
defects in the appendicular skeleton (smaller long bones).
Other mutations show significant neuronal heterotopias or
changes in brain size. Some phenotypes are present in grossly
normal brains with defects only detectable upon histological
analysis. One of our initial mutations highlights the usefulness
of a reporter allele as the phenotype is only revealed by the
expression pattern of the RARE-lacZ transgene. Here, we will
present our current findings from this new ENU screen for
cortical malformations.
doi:10.1016/j.ydbio.2007.03.086
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The mammalian cerebellum, which consists of a medial
vermis flanked by two hemispheres, is derived from anterior
rhombomere 1 (r1). We employed a mouse line that carries a
conditional gain-of-function transgene, Spry2-GOF, to express
Sprouty2, a negative regulator of FGF signaling in the mid-and
hindbrain using En1cre. Cell death is detected in the midbrain at
the 19–20 somite stage and the dorsal posterior midbrain
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(inferior colliculus) subsequently fails to form. Activation of
Spry2-GOF in the context of a reduced Fgf8 gene dosage
(En1cre/+;Spry2-GOF;Fgf8+/−), results in the absence of the
cerebellar vermis. In mutant embryos, we observed a striking
expansion of the roofplate over anterior r1, at the expense of
Fgf8-expressing cells. Since WNT and BMP signals promote
roofplate formation in r1, we examined the expression of genes
in these signaling pathways. In En1cre/+;Spry2-GOF;Fgf8+/−
embryos, Wnt1 is misexpressed in r1, indicating that FGF8
suppress Wnt1 expression in r1. In addition, Gremlin1, a BMP
antagonist that is expressed across the dorsal midline of anterior
r1 is downregulated in mutant embryos. We conclude that FGF8
signaling is required in anterior r1 to suppress roofplate/choroid
plexus-promoting signals such as WNT and BMP, to allow
development of the vermis as a continuous structure across the
midline.
doi:10.1016/j.ydbio.2007.03.087
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Successful treatment of neurodegenerative disorders using
human embryonic stem cell (ESC) therapy requires that we
identify conditions that promote the migration, differentiation,
and integration of ES derived neurons and glia into host brain
tissue. We examined the fate of ESC-derived neural progenitors
(ESNPs) transplanted to subfields of the adult mouse hippo-
campus following kainic acid-induced seizures. Single seizure
episodes led to cell death in the CA3 region of the hippocampus
and increased neurogenesis in the dentate gyrus. ESNPs were
generated from the YC5 ES line that expresses EYFP using a
defined medium selection approach. In kainite-treated mice,
ESNPs transplanted to the CA3 region migrated to the dentate
gyrus where they adopted progenitor, glial, or neuronal fates,
based upon expression of molecular markers. In contrast,
ESNPs transplanted to the fimbria migrated within it and
differentiated into astrocytes or oligodendrocytes. Preliminary
studies examining the migration of ESNPs in vitro and in vivo
in the dentate gyrus suggest a role for the chemokine SDF-1a in
directing ESNP migration. In animals without prior seizure
experience, ESNPs transplanted to CA3 did not migrate or
incorporate into the dentate gyrus, and instead formed tumors.
Marker analysis indicated the tumors were either teratocarci-
nomas or neural tumors. These data suggest that region-specific
cues and prior seizure experience may regulate the fates of
transplanted ESNPs in the adult nervous system.
doi:10.1016/j.ydbio.2007.03.088
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Cajal–Retzius (CR) cells play an important role in cortical
lamination in mammals. The molecular mechanisms underlying
their development and migration are only beginning to be
unraveled. Here we show that the LIM homeodomain
transcription factor genes Lhx1 and Lhx5 are expressed in CR
cell progenitor domains. We detected Lhx1 and Lhx5 transcripts
in the septum and the pallium–subpallium boundary (psb)
region, and Lhx5 RNA in the cortical hem. Lhx1+cells in the
septum and psb express the CR cell markers reelin and
calretinin. In cultured brain tissue at least some of these Lhx1+-
cells undergo migration into the developing cortex as expected
for CR cells. Genetic ablation of Lhx5 caused a drastic
reduction in the size of both progenitor domains and ectopic CR
cell clusters appeared at the caudal end of the telencephalic
vesicles, perhaps as a consequence of aberrant migration of
hem-derived CR cells. The absence of Lhx5 also resulted in a
lower CR cell density throughout the developing cortex.
Simultaneous absence of Lhx5 and conditional inactivation of
Lhx1 generated a phenotype similar to that of Lhx5 mutant
embryos. Inactivation of Lhx1 alone did not affect CR cell
development. These results reveal a complex role of Lhx5
during CR cell migration and development. *A. V.-E. held an
NRC Associateship Award while at H. Westphal’s laboratory.
Additional support: The Wellcome Trust (GR071174AIA) and
CONACYT (31882-N). Technical support: A. Antaramián, M.
García Servín, and P. Galarza.
doi:10.1016/j.ydbio.2007.03.089
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